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Description 

This invention relates to an artificial airway 
device to facilitate lung ventilation in an uncon- 
scious patient, and more specifically to such a 
device designed for placing in the oropharynx of 
the patient in order to prevent airway obstruction, 
to permit either spontaneous or controlled ventila- 
tion and to prevent the inhalation into the lungs of 
extraneous matter such as blood or vomit. 

To maintain the airway of an unconscious pa- 
tient, and to achieve the three objectives men- 
tioned above, it is normal practice in general an- 
aesthesia to use an endotracheal tube, which is a 
flexible tube of rubber or plastics, usually with an 
inflatable cuff around the distal end. Alternatively, 
an oro- or naso-pharyngeal airway may be used, 
which is a flexible tube extending from the mouth 
or nose into the pharynx but not into the larynx, 
and which is used in conjunction with a face mask, 
unlike the endotracheal tube. While preventing ob- 
struction of the airway by the tongue, the oro- or 
naso-pharyngeal airway cannot conveniently be 
used for controlled ventilation and does not prevent 
inhalation of extraneous matter. 

The endotracheal tube is introduced through 
the larynx into the trachea or windpipe, whereupon 
the cuff is inflated through a small auxiliary tube to 
seal against the wall of the trachea. Introduction of 
the endotracheal tube is a skilled operation nor- 
mally requiring use of a laryngoscope to guide the 
tube through the larynx, past the vocal cords and 
into the trachea. There is a risk that the tube or the 
laryngoscope may cause damage to soft tissues or 
to the sensitive structures of the larynx. It is not 
always possible to see the larynx, making intuba- 
tion difficult or impossible in some patients. There 
can be a risk of accidental intubation of the 
oesophagus or of the right or left main bronchus. 
Placing of the tube in the trachea effectively nar- 
rows the interior passage or lumen of the trachea 
and provides a potential source of damage through 
infection or pressure while preventing normal up- 
ward flow of mucus from the trachea and rendering 
effective coughing impossible. 

US 2099127 describes a pharyngeal bulb 
gasway which has two metal loops projecting from 
the end of the gasway to prevent the epiglottis or 
other tissue from closing over the end of the 
gasway. When in use the gasway is positioned 
within the pharynx so as to extend anteriorly and 
the metal loops press into the base of the tongue 
and urge the epiglottis away from the base of the 
tongue. In this manner the airway is kept clear. 

In my British Patent Specification No. 
2111394B, I have described and claimed an artifi- 
cial airway device comprising a curved or flexible 
tube and a mask portion carried at one end of the 



tube, the mask portion having a flexible annular 
peripheral formation which may be inflatable and 
which surrounds a hollow interior space or lumen of 
the mask portion, said annular peripheral formation 
5 of the mask portion being pre-formed with a 
roughly elliptical shape such as to be capable of 
conforming to, and of fitting readily within, the 
actual and potential space behind the larynx so as 
to form a seal around the circumference of the 
70 laryngeal inlet without the device penetrating into 
the interior of the larynx, the tube opening into the 
lumen of the mask portion to provide the airway 
with the axis of the tube substantially aligned with 
the length of the roughly elliptical annular periph- 
75 eral formation of the mask portion. The device thus 
constitutes a laryngeal mask. 

This device has proved successful in use. In- 
sertion of the device has been found to be easy 
and convenient in the majority of patients. A laryn- 
20 goscope is not usually required. The mask does 
not enter the larynx or trachea so the risk of 
damage to these structures is avoided and the 
tracheal lumen is not narrowed as it is by insertion 
of an endotracheal tube. The risk of accidental 
25 entry into the oesophagus or one of the main 
bronchi is also avoided. Once in place the laryn- 
geal mask generally permits the lungs to be venti- 
lated by positive pressure. Alternatively the patient 
may be permitted to breathe spontaneously. 
30 On occasion, however, it has been found that 

the epiglottis can obstruct the airway by falling 
inwards into the lumen of the mask and blocking 
the opening of the tube therein. This can happen, 
for example, with small displacements of the mask 
35 which may occur during surgery or manipulation of 
the patient on the operating table. An object of the 
present invention is to provide an improved airway 
device which will not be liable to such obstruction. 
According to the present invention, an artificial 
40 airway device to facilitate lung ventilation in an 
unconscious patient comprises a curved or flexible 
airway tube and a mask carried at one end of the 
airway tube, the mask having a flexible annular 
peripheral formation of roughly elliptical shape ca- 
45 pable of conforming to, and of readily fitting within, 
the actual and potential space behind the larynx so 
as to form a seal around the circumference of the 
laryngeal inlet without the device penetrating into 
the interior of the larynx, the annular peripheral 
so formation surrounding a hollow interior space or 
lumen of the mask and the airway tube opening 
into the lumen of the mask with the axis of the 
airway tube substantially in the same plane as the 
major axis of the peripheral formation, characteris- 
55 ed in that the airway tube opens into the lumen 
through an aperture across which extend one or 
more flexible cross-bars which are arranged to 
retain the epiglottis anteriorly so as to prevent it 
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from obstructing the apperture while permitting 
passage of a second, smaller tube, when required. 

Preferably, there are two, flexible cross-bars 
extending across the aperture, preferably substan- 
tially parallel with the major axis of the peripheral 
formation, and leaving the middle of the aperture 
clear for passage of a second, smaller tube as 
referred to above. It is preferred that the cross-bars 
extend substantially parallel with the major axis of 
the peripheral formation, since displacements of 
the mask mainly take place in this direction. In a 
preferred example, the spaces between the cross- 
bars and between the edges of the aperture and 
the adjacent cross-bars are substantially 3 to 4 mm 
in width in a mask designed for use with a normal 
adult patient. These dimensions ensure that the 
spaces will not normally be blocked by secretions 
but are not so large as to require the cross-bars to 
be made too thin. 

The airway tube preferably opens into the 
lumen at an angle of dose to 30 * to the plane of 
the annular peripheral formation. This angle is im- 
portant to ensure that any smaller tube passed 
through the airway tube and the mask will emerge 
at the correct angle for intubation of the larynx 
Such a tube may be, for example, an endotracheal 
or endobronchial tube or a suction catheter, or an 
inspection tube such as a fibre-optic broncho- or 
laryngoscope. 

Introduction of the airway device may be facili- 
tated in some difficult patients by use of a substan- 
tially rigid introducing tool which is subsequently 
withdrawn. Withdrawal of the introducing tool 
serves the additional purpose of automatically ele- 
vating the epiglottis, which may in such cases 
otherwise block the airway by being deflected 
downwards when the mask is introduced. To facili- 
tate introduction of the tool, a flexible web closing 
the rear of the lumen of the mask is preferably 
provided with a pocket having a transverse slit 
opening towards the airway tube aperture, for re- 
ceiving the end of the introducing tool. 

As in the case of the device of my prior British 
Patent No. 2111394B, the annular peripheral por- 
tion of the mask is preferably inflatable. 

A specific embodiment of the invention will 
now be described in more detail by way of exam- 
ple and with reference to the accompanying draw- 
ings, in which:- 

Figure 1 is a side view of an artificial airway 

device in the form of a laryngeal mask, 

Figure 2 is a plan view of the device with the 

periphery of the mask portion inflated, 

Figure 3 is a section on the line Ill-Ill of Figure 

2, and 

Figure 4 shows diagrammatically the device in 
position for use in a patient. 
The laryngeal mask illustrated in the drawings 



comprises a flexible airway tube 10 of silicone 
rubber material, similar to that used for some en- 
dotracheal tubes, and a mask 12 of flexible silicone 
rubber sheet material, having an inflatable tubular 

5 ring 14 of the same silicone rubber material for- 
ming its periphery and a web 16 which closes off 
the rear of the interior or lumen 1 8 of the mask and 
is formed with an aperture 19. The distal end 20 of 
the airway tube 10 is secured, as by welding, in 

w one end of a short piece 22 of thick-walled silicone 
rubber tubing whose other end is moulded to fit 
against the outer edge of the web 16 and around 
the aperture 19, so as to form a semi-rigid back- 
piece for the mask, which backpiece carries the 

75 airway tube 10 at an angle of substantially 30* to 
the plane of the ring 14. The airway tube 10 thus 
opens into the interior or lumen 18 of the mask 12 
through the piece 22 and the aperture 19. The 
peripheral ring 14 is of roughly elliptical shape as 

20 seen in plan (Figure 2) though its distal end 15 
may be slightly elongated to conform with the 
triangular shape of the base of the hypopharynx 
where it becomes continuous with the upper end of 
the oesophagus. The airway tube 10 lies in sub- 

25 stantially the same plane as the major axis of the 
peripheral ring 14 and at substantially 30* to the 
plane of the ring 14. The ring 14 is formed with a 
port 24 into which is sealed one end of a flexible 
silicone rubber tube 26 of much smaller diameter. 

30 The other end of tube 26 is provided with an 
inflation indicator 28, and can be connected to a 
small pump (not shown) such as a disposable 20 
ml medical syringe for inflation of the ring 14. 
Alternatively the tube 26 may be permanently con- 
35 nected through a valve to a collapsible bulb whose 
capacity is equal to the optimal inflated capacity of 
the ring 1 4. 

The aperture 19 through which the airway tube 
10 opens into the lumen 18 of the mask 12 is 

40 provided with two flexible cross-bars 21 extending 
across the aperture 19 substantially parallel with 
the major axis of the Peripheral ring 14, so as to 
leave the middle of the aperture clear for passage 
of an inspection or other tube. The bars 21 effec- 

45 tively prevent the epiglottis from falling into the 
aperture 1 9 and obstructing the airway. 

For introduction of the device, a flat, longitudi- 
nally curved metal introducing tool (not . shown) 
may be used in difficult cases, as explained above. 

so To accommodate the leading edge of the tool, a 
pocket 23 is formed between the web 16 and the 
adjacent distal end of the piece 22, with a trans- 
verse slit 25 cut in the web 16 to provide an 
opening into the pocket 23 facing towards the 

55 airway tube aperture 19. 

Different sizes of mask are needed for different 
sizes of patient. In use, the device is inserted as 
shown in Figure 4 through the patient's mouth 30 
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and down through the throat 31 past the epiglottis 
32 until the mask 12 comes to rest with the distal 
end 15 of the ring 14 in the base 33 of the throat, 
lying against the upper end of the normally closed 
oesophagus 34, which the mask cannot easily en- 
ter provided that the correct size has been chosen. 
The ring 14 is then inflated as shown to increase 
the sealing pressure around the inlet 36 to the 
larynx 38. The patient's airway is thus secure and 
unobstructed and the laryngeal mask can be con- 
nected directly to conventional anaesthetic circuit 
hosing for either positive pressure or spontaneous 
breathing. As can be seen from Fig. 4, the airway 
tube 10 opens into the lumen of the mask 12 at the 
appropriate angle (substantially 30*) to enable an 
inspection or other tube (not shown) passed 
through the airway tube 10 and the mask 12 to 
emerge at the correct angle for intubation of the 
larynx 38. 

In a modification (not shown) the back of the 
mask 12 may be formed with a longitudinal groove 
or recess to accommodate a further tube which 
may be introduced through the oesophagus to al- 
low passage of gastric contents. 

The embodiment described above may be 
used as a disposable instrument or as a re-usable 
one. 

The tube and mask portion could also be made 
of other steriiisable materials, such as plastics. The 
materials may be more rigid than the inflatable 
silicone rubber materials described above. With 
some materials it may not be necessary that the 
peripheral ring should be inflatable. For example, 
the ring 14 may consist of a foam material within 
an air-tight covering, from which the air is evacu- 
ated to facilitate insertion of the mask. In any case 
the mask 12 will be shaped as described above to 
conform to and fit readily into the actual and poten- 
tial space behind the larynx and to seal around the 
laryngeal inlet. The reference to actual and poten- 
tial space will be understood to refer to the space 
normally available and that which can become 
available on flexure of the surrounding structures. 

Claims 

1- An artificial airway device to facilitate lung ven- 
tilation in an unconscious patient, comprising a 
curved or flexible airway tube (10) and a mask 
(12) carried at one end of the airway tube (10), 
the mask (12) having a flexible annular periph- 
eral formation (14) of roughly elliptical shape 
capable of conforming to, and of readily fitting 
within, the actual and potential space behind 
the larynx (38) so as to form a seal around the 
circumference of the laryngeal inlet (36) with- 
out the device penetrating into the interior of 
the larynx (38), the annular peripheral forma- 



tion (14) surrounding a hollow interior space or 
lumen (18) of the mask (12) and the airway 
tube (10) opening into the lumen (18) of the 
mask (12) with the axis of the airway tube (10) 

5 substantially in the same plane as the major 

axis of the peripheral formation (14), charac- 
terised in that the airway tube (10) opens into 
the lumen (18) through an aperture (19) across 
which extend one or more flexible cross-bars 

w (21) which are arranged to retain the epiglottis 

(32) anteriorly so as to prevent it from ob- 
structing the apperture (19) while permitting 
passage of a second, smaller tube, when re- 
quired. 

75 

2. An artificial airway device according to claim 1 
characterised in that there are two of said 
flexible cross-bars (21). 

20 3. An artificial airway device according to claim 1 
or 2 characterised in that the cross-bar or 
cross-bars (21) is or are substantially parallel 
with the major axis of the peripheral formation 
(14) and leave the middle of the aperture (19) 

25 clear for passage of a second, smaller tube. 

4. An artificial airway device according to any 
preceding claim characterised in that the 
spaces between the cross-bars (21) and be- 

30 tween the edges of the aperture (19) and the 

adjacent cross-bars (21) are substantially 3 to 
4 mm in width. 

5. An artificial airway device according to any one 
35 of the preceding claims characterised in that 

the airway tube (10) opens into the lumen (18) 
at an angle of close to 30' to the plane of the 
annular peripheral formation (14). 

40 6. An artificial airway device according to any one 
of the preceding claims characterised in that a 
flexible web (16) closing the rear of the lumen 
(18) of the mask (12) is provided with a pocket 
(23) having a transverse slit (25) opening to- 

45 wards the airway tube aperture (19), for receiv- 

ing the end of a substantially rigid introducing 
tool. 

7. An artificial airway device according to any one 
so of the preceding claims characterised in that 

the annular peripheral formation (14) of the 
mask (12) is inflatable. 

8- An artificial airway device according to claim 8, 
55 characterised in that the annular peripheral for- 

mation (14) is connected through a valve to a 
collapsible bulb whose capacity is equal to the 
optional inflated capacity of the peripheral for- 
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mation (14). 
Revendications 

1- Dispositif de respiration artificielle pour faciliter 5 
Toxyggnation des poumons d'un patient sans 
connaissance, comprenant un tuyau d'aspira- 
tion courbe ou soupie (10) et un masque (12) 
support^ h une extre*mite* du tuyau d'aspiration 
(10), le masque (12) presentant une formation ro 
peripherique soupie annulaire (14) d'une forme 
grossierement elliptique pouvant se conformer 
et s'adapter facilement h Tinterieur de Pespace 
actuel et potentiel derriere le larynx (38) de 
facon a former une obstruction autour de la /s 
circonference de Pentree du larynx (36) sans 
que le dispositif penetre a I'interieur du larynx 
(38), la formation peripherique annulaire (14) 
entourant un espace ou passage interieur 
creux (18) du masque (12) et le tuyau d'aspira- 20 
tron (10) s'ouvrant dans le passage (18) du 
masque (12) avec Paxe du tuyau d'aspiration 
(10) pratiquement dans le meme plan que 
Paxe principal de la formation peripherique 
(14), caracterise en cc que le tuyau d'aspira- 25 
tion (10) s'ouvre dans le passage (18) par 
Pintermediaire d'une ouverture (19) a travers 
laqueile s'etend une ou plusieurs traverses 
souples (21) qui sont disposees pour retenir 
Pe*piglotte (32) h Pavant de fagon a Pempecher 30 
d'obstruer Pouverture (19) tout en permettant 
le passage d'un second tube d'un diametre 
plus petit si n^cessaire. 

2. Dispositif de respiration artificielle selon la re- 35 
vendication 1 , caracterise en ce qu'il comporte 
deux desdites traverses souples (21). 

3. Dispositif de respiration artificielle selon la re- 
vendication 1 ou 2, caracterise en ce que la 40 
traverse ou les traverses (21) est ou sont prati- 
quement paralleles a Paxe principal de fa for- 
mation peripherique (14) et laissent le milieu 

de Pouverture (19) libre pour le passage d'un 
second tube d'un diametre plus petit 45 

4. Dispositif de respiration artificielle selon Pune 
quelconque des revendications precedentes, 
caracterise en ce que les espaces entre les 
traverses (21) et entre les bords de Pouverture so 
(19) et les traverses adjacentes (21) sont prati- 
quement d'une largeur de 3 It 4 mm. 

5. Dispositif de respiration artificielle selon Pune 
quelconque des revendications precedentes, 55 
caracterise en ce que le tuyau d'aspiration (10) 
s'ouvre dans le passage (18) & un angle pro- 

che de 30* par rapport au plan de la formation 



peripherique annulaire (14). 

6. Dispositif . de respiration artificielle selon Pune 
quelconque des revendications precedentes, 
caracterise en ce qu'un tissu soupie (16) fer- 
mant Parriere du passage (18) du masque (12) 
est prevu avec une poche (23) comportant une 
fente transversale (25) s'ouvrant vers Pouvertu- 
re du tuyau d'aspiration (19) afin de recevoir 
Pextremite d'un outil d'introduction pratique- 
ment rigide. 

7. Dispositif de respiration artificielle selon Pune 
quelconque des revendications precedentes, 
caracterise en ce que la formation peripherique 
annulaire (14) du masque (12) est gonflable. 

8. Dispositif de respiration artificielle selon la re- 
vendication 8, caracterise en ce que la forma- 
tion peripherique annulaire (14) est raccordee 
par Pintermediaire d'une soupape a un ballon 
repliable dont la capacite est egale a la capaci- 
te gonflee possible de la formation peripheri- 
que (14). 

Patentanspruche 

1. KOnstliche Luftweg-lntubationsvorrichtung zur 
Erleichterung der Lungenventilation bei einem 
bewufltlosen Patienten, welche folgende Teile 
umfatft: ein gebogenes Oder flexibles Intuba- 
tionsrohr (10) und eine Maske (12) f welche an 
einem Ende des Intubationsrohrs (10) ange- 
bracht ist, wobei die Maske (12) ein flexibles, 
ringformiges Umfangsgebilde (14) von unge- 
fahr elliptischer Form aufweist, das sich an den 
tatsachlichen und mdglichen Raum hinter dem 
Kehlkopf (38) anpassen und bequem in diesen 
Raum hineinpassen kann, wobei eine Abdich- 
tung um den Umfang des Kehlkopfeinlasses 
(36) ausgebildet wird, ohne daB die Vorrich- 
tung in das Innere des Kehlkopfs (38) ein- 
dringt, wobei das ringformige Umfangsgebilde 
(14) einen hohlen Innenraum Oder Lumen (18) 
der Maske (12) umgibt und das Intubationsrohr 
(10) in das Lumen (18) der Maske (12) so 
eintritt, da/5 die Achse des Intubationsrohrs 
(10) im wesentlichen in derselben Ebene wie 
die Hauptachse des Umfangsgebildes (14) 
liegt, dadurch gekennzeichnet, daB das Intuba- 
tionsrohr (10) in das Lumen (18) durch eine 
Offnung (19) eintritt, Ober die sich ein Oder 
mehrere flexible Querstabe (21) erstrecken, die 
so angeordnet sind, dafl sie den Kehldeckel 
(Epiglottis) (32) vorher zuruckhalten und so 
verhindern, da/5 er die Offnung (19) blockiert. 
wahrend sie das Vorbeifuhren eines zweiten, 
kleineren Rohres erlauben, sofern dies erfor- 
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derlich ist 

2. Kunstliche Luftweg-lntubationsvorrichtung nach 
Anspruch 1, dadurch gekennzeichnet daB es 
zwei flexible Querstabe (21) gibt. 5 

a Kunstliche Luftweg-lntubationsvorrichtung nach 
Anspruch 1 oder Anspruch 2, dadurch gekenn- 
zeichnet, daB der Querstab Oder die Querstabe 
(21) im wesentlichen parallel zur Hauptachse w 
des Umfangsgebildes (14) angeordnet ist bzw. 
sind und die Mitte der Offnung (19) fur das 
Durchfuhren eines zweiten, kleineren Rohres 
frei laflt bzw. lassen. 

/5 

4. KUnstliche Luftweg-lntubationsvorrichtung nach 
irgendeinem der vorangehenden Anspriiche, 
dadurch gekennzeichnet, daB die Zwischenrau- 
me zwischen den Querstaben (21) und zwi- 
schen den Kanten der Offnung (19) und den 20 
benachbarten Querstaben (21) eine Weite von 

im wesentlichen 3 bis 4 mm aufweisen. 

5. Kunstliche Luftweg-lntubationsvorrichtung nach 
irgendeinem der vorangehenden Anspriiche, 25 
dadurch gekennzeichnet, daB das Intubations- 

rohr (10) in das Lumen (18) in einem Winkel 
nahe bei 30 # zur Ebene des ringformigen 
Umfangsgebildes (14) eintritt. 

30 

6. Kunstliche Luftweg-lntubationsvorrichtung nach 
irgendeinem der vorangehenden Annspruche, 
dadurch gekennzeichnet, daB ein flexibles Ge- 
webe (16), welches die RUckseite des Lumens 

(18) der Maske (12) verschlieBt, mit einer Ta- 35 
sche (23) versehen ist, welche einen Schrag- 
schlitz (25) aufweist, welcher in Richtung auf 
die Offnung (19) des Intubationsrohrs gerichtet 
ist, um das Ende eines im wesentlichen starren 
Werkzeugs zum Einfuhren aufzunehmen. 40 

7. Kunstliche Luftweg-lntubationsvorrichtung nach 
irgendeinem der vorangehenden Anspriiche, 
dadurch gekennzeichnet, daB das ringformige 
Umfangsgebilde (14) der Maske (12) auf bias- 45 
bar ist. 

8. Kunstliche Luftweg-lntubationsvorrichtung nach 
Anspruch 7, dadurch gekennzeichnet, daB das 
ringformige Umfangsgebilde (14) durch ein so 
Ventil mit einem zusammenfaltbaren Ball ver- 
bunden ist dessen Kapazitat gleich der mogli- 
chen Kapazitat des Umfangsgebildes (14) im 
aufgeblasenen Zustand ist. 
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